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???????????? BCI?Brain Computer Interface?????????????????
??????????? [3, 4]??????????????????????
















gi : RN ! R (2.1)
k = argmax
i2f1;:::;cg
gi(x)) x 2 
k (2.2)
?????????? gi(x)????????????????????? x????????
wi ?????? bi ????????????????????????????
gi(x) = hwi;xi+ bi (i = 1; : : : ; c) (2.3)






















????? (maximum liikelihood estimation)? 20????? Fisher???????????
???????????????????????????????















p^ML(x) = p(x; ^ML) (2.6)








































??????????? 2 Rd,  2 Rdd???????????????????????
??????? [8]??????
 = T (2.11)
?????????????? a????




 = Ex[x] =
Z
xp(x;;)dx (2.13)
 = Vx[x] =
Z

































???? : p(jX )
???? : p(X ;)
(2.17)
???? p()??? X ????? ????????????????? p(jX )????? X







p(X ;) = p(Xj)p() (2.19)
??????????





































??????? p(jX )???????????????????????????????? 
???????????? (2.22)????? ??? 0??????????????????
????? [9]???????? p(xj)????? p(jX )?????????????????
???????? p(jX )????????????????????????????????
??????? (Maximum a posteriori; MAP)???????MAP????????????
? ^MAP ??????????????MAP?????????????????













log p(Xj) + log p()

(2.25)

















?????? x??????????????????????????x?????i > 0?













???????????? p(x)?? d?????? x????? X = fxigNi=1 ???????
?????????? p(x)????????????????? x0?????????????









?????? P ??????? x0 ????
P  V p(x0) (2.28)







































????????????? h? d?????????? V = hd??????????????
? k(u)??????????x0 ?????????? 1????????????? xi ???




k(x)  0 8x (2.34)Z



















?????????????????????Vapnik??Optimal Hyperplane Classier (OHC)
??????????? Support Vector Machine (SVM)?????????????????












????????????? [14, 15, 16]?
2.5.1 Support Vector Machine
?????Support Vector Machine (SVM)???????????????????????




Optimal Hyperplane Classier ??????? d?????? x = (x1; : : : ; xd)T ????
??????N ?????? xi; (i = 1; : : : ; N)? 2????????????????????
????????????????????????????????????????????
????????????????????????
g(x) = hw;xi+ b (2.37)
????w ? d?????????b??????????????????????????
??? (2.37) ???????????? (g(x) > 0) ???????????????????
(g(x) < 0)??????2???????????????????SVM??????????
?????????????? (????)???????????????????? (? 2.5)?
????????????????????????????????????????????
?????
????? xi???? 1?????? yi = 1???? 2?????? yi =  1???????
??????????????????? (2.37)????????????????? hw;xi+ b > 0 (yi = 1)
hw;xi+ b < 0 (yi =  1)
(i = 1; : : : ; N) (2.38)
??????????hw;xi+ b = 0???????????????????????????
?????????? (2.38)???????????? hw;xi+ b  1 (yi = 1)
hw;xi+ b   1 (yi =  1)
(i = 1; : : : ; N) (2.39)
?????? (2.39)?























s:t: yi(hw;xii+ b)  1 (i = 1; : : : ; N) (2.43)
??????????????Lagrange?????????????????????????
?????????? = (1; : : : ; N )???? Lagrange???????Lagrange???













































iyi = 0; i  0 (i = 1; : : : ; N) (2.50)
?????????????????w?b????? (2.37)?????????????? x??
g(x) > 0????? 1?????g(x) < 0????? 2??????g(x) = 0????x???
???????????
??????? Support Vector Machine OHC?????? (2.42)-(2.43)?? (2.49)-(2.50)
????????????????? x?????????????????????














iyi = 0; i  0 (i = 1; : : : ; N) (2.53)
12
? 2.5: 2??????????????? SVM
????????????????????? x????????????? (x)??????
???????????
k(x;z) = h(x); (z)i (2.54)
??????SVM????????????????
??????? Support Vector Machine ???????????? SVM????????
i ????????2????????????????????SVM???????????
???????? (? 2.6)????????????????????????? b?d?????
???w??????? ???????







s:t: yi(hw; (xi)i+ b)  1  i; i  0 (i = 1; : : : ; N) (2.56)
????xi ? d????????yi ???????????????(xi)? xi ???????












? 2.6: 2??????????????? SVM
????????????????????????????????????????????























2??????????????????? f(xi; yi)gNi=1????????????xi 2 Rd?
d???????????yi 2 f0;+1g??????????????????????????
???
P (y); p(x); p(xjy); P (yjx) (2.58)
P (y)???? y??????p(x)???????????? x????????p(xjy)????
y???? x????????P (yjx)? x?????????????? y?????????
???????????? X
y=0;1
P (y) = 1 (2.59)
X
y=0;1






P (yjx) = p(xjy)P (y)
p(x)
(y = 0; 1) (2.62)
??????????????P (yjx) ???????? x ????????????????
???? y????????????????????????? x????????????




??? (? 2.7)???????????????????????????????? [5]????
????????????????????????????????????????????
? 2.7: ??????? 2?????
????????????????????????????????????????????
???????????????MAPLP??????? P (yjx)??????????????
???? (2.63)??????????? w(x; y)?????
argmax
y





w(x; y = 0) =
(
0; if P (+1jx) > P (0jx)
1; if P (+1jx) < P (0jx) (2.65)
w(x; y = 1) =
(
1; if P (+1jx) > P (0jx)










Ex[w(x; y)] = 1 (2.68)







y;jk(x;xj); y = 0; 1 (2.70)
y;j ??????????????????? (2.67)???????????????????

















s:t: i  0 (2.73)
NX
j=1











y;jk(xi;xj) = 1 (2.75)




y;jk(x;xj)  0; 8x; y = 0; 1 (2.77)
??????????????????????? x???? (2.77)????????????
??????(2.76)?????????????????????????????????
0 = [0;1; : : : ; 0;N ]T (2.78)
1 = [1;1; : : : ; 1;N ]T (2.79)
 = [1; : : : ; N ]T (2.80)
y = [y1; : : : ; yN ]T (2.81)















A = [diag(1N   y)Kjdiag(y)Kj   IN ] (2.85)
K =
2664










s:t: ha; zi = 1 (2.88)
Az  1N (2.89)































Ex[w(x; y)] = 1 (3.2)
w(x; y)  0; 8x y = 0; 1 (3.3)
(x)  0; 8x (3.4)
w(x; y)  (x)  1; 8x; y (3.5)


























































(1  yi)(x  xi) (3.12)









































??????? i; j ???Bi;j =
R
(x   xi)k(x;xj)dx?????B ???????????
??? RBF????

























+ 2)jjxjj2 + hx; ( 1
2
xi + 2xj)i   122 jjxijj





















?????A = ( 12 + 2)IN?b =
1



























































((1N   y)TB0   (1N   y)TB) + P (1)
N1










































































aTsub j aTsub j 0TN






0;jk(x;xj)  0; 8x (3.35)
NX
j=1
1;jk(x;xj)  0; 8x (3.36)
NX
j=1
jk(x;xj)  0; 8x (3.37)
???????????????x????????????????????????? (3.3),(3.4)
?????
0;j  0; (j = 0; : : : ; N) (3.38)
1;j  0; (j = 0; : : : ; N) (3.39)
j  0; (j = 0; : : : ; N) (3.40)
????????????
???????? (3.5)????????? (3.5)????
w(x; y)  (x) =
NX
j=1
(y;j   j)k(x;xj) (3.41)
??????????? x ??????????????????????????? x ??
??????????????????????????????????????????
X = fx1; : : : ;xNg???????????????
NX
j=1
(0;j   j)k(x;xj)  1 (3.42)
NX
j=1





z  1N (3.44)
Kj  Kj0N;N







s:t: ha; zi = 1 (3.47)
Az  12N (3.48)




































































??????? (3.11)?????????? J ?


















































































jI + 2yj1=2 exp

  hy; (I + 2y) 1yi   hxj ; (I + 2y) 1xji





jI + 2yj1=2 exp





J = P (0)
NX
j=1
(0;j   j)g0;j + P (1)
NX
j=1
(1;j   j)g1;j (3.64)
=






p(xj0)w(xj0)dx = gT0 0 (3.66)Z
p(xj1)w(xj0)dx = gT1 0 (3.67)Z
p(xj0)w(xj1)dx = gT0 1 (3.68)Z
p(xj1)w(xj1)dx = gT1 1 (3.69)
(3.70)
????????????????? (3.2)?











s:t: ha; zi = 1 (3.73)
Az  12N (3.74)
z  03N (3.75)














gy = (gy;j) 2 RN1 (3.79)
gy;j =
1
jI + 2yj1=2 exp


















N (xjy; 2y)  
d   1N (xjy;y) (3.81)
????????????????? (0 <  < 1)? ??????????????????
( > 1)???????? (3.11)???????????





























? 3.1: ??????????????????? 0,?? 1)








d   1gy;j(y) (3.85)
????????????????? J ?
J = P (0)
NX
j=1
(0;j   j)d0;j + P (1)
NX
j=1
(1;j   j)d1;j (3.86)
=






p(xj0)w(xj0)dx = dT0 0 (3.88)Z
p(xj1)w(xj0)dx = dT1 0 (3.89)Z
p(xj0)w(xj1)dx = dT0 1 (3.90)Z
p(xj1)w(xj1)dx = dT1 1 (3.91)
(3.92)
????????????????? (3.2)?











s:t: ha; zi = 1 (3.95)
Az  12N (3.96)
z  03N (3.97)






















jI + 22yj1=2 exp






jI + 2yj1=2 exp





3.1.1-3.1.3???????? (3.5)??? X = fx1; : : : ;xNg???????????????
?? (3.5)????????????? (3.5)??????????? fy(x)?????????
????????????????????













 2(y;j   j) exp( jjx  xj jj2)(x  xj) (3.106)
???? ???? x1; : : : ;xN ???????????????????? x0 ????









Require: ???? f(xi; yi)gNi=1, ?????????????????????KDE?????
; ?DoG????
Ensure: ? z = [T0 ;T1 ;T ]
1: ????????????? P (y = 0); P (y = 1)?????
2: ??????????? c?????
3: ???? (3.2)??????? a?????
4: ?????????K ????
5: ???? (3.5)?????A????









8: ???? x1; : : : ;xN ????????????????
fy(x) = w(x; y)  (x); (y = 0; 1)
???? zt(t = 1; : : : ; T )?????
9: for t = 1 to T do
10: endag = true
11: if w(zt; y)  (x) > 1 then
12: endag = false


















































































































































s:t: ha;i = 1 (3.125)
A  12M (3.126)
1TM = 1 (3.127)






(1N   y)TB1(0   ) + P (1)
N1
yTB1(1   )
   
  












   
  


















    KM (1   ) (3.133)
3.2.2 ??????????????????






jI + 2myj1=2 exp
















P (0)gT0;m(0   ) + P (1)gT1;m(1   )

(3.137)





(P (0)g0;m + P (1)g1;m)T (0 +1)

(3.138)







P (0)gT0;1(0   ) + P (1)gT1;1(1   )j   
  
P (0)gT0;M (0   ) + P (1)gT1;M (1   )T (3.139)
a =

(P (0)g0;1 + P (1)g1;1)T (0 +1)
   
  






jI + 2myj1=2 exp




























P (0)dT0;m(0   ) + P (1)dT1;m(1   )

(3.145)





(P (0)d0;m + P (1)d1;m)T (0 +1)

(3.146)







P (0)dT0;1(0   ) + P (1)dT1;1(1   )j   
  
P (0)dT0;M (0   ) + P (1)dT1;M (1   )T (3.147)
a =

(P (0)d0;1 + P (1)d1;1)T (0 +1)
   
  


























mm exp( mjjx  xj jj2)(x  xj) (3.152)
???? ???? x1; : : : ;xN ???????????????????? x0 ????












Require: ???? f(xi; yi)gNi=1, ??????????????1; : : : ; M??????????
?KDE?????; ?DoG????
Ensure: ? z = [T0 ;T1 ;T ]?
1: ????????????? P (y = 0); P (y = 1)?????
2: ????? m = 1=M;m = 1; : : : ;M ??????
3: for i1 = 1 to imax1 do
4: # ?????? 0;1;??????
5: ??????????? c?????
6: ???? (3.2)??????? a?????
7: ?????????K ????
8: ???? (3.5)?????A????









11: ???? xi(i = 1; : : : ; N)????????????????
fy(x) = w(x; y)  (x); (y = 0; 1)
???? zt(t = 1; : : : ; T )?????
12: for t = 1 to T do
13: endag = true
14: if w(zt; y)  (x) > 1 then
15: endag = false













19: if endag==ture then
20: i2 ????? For?????
21: end if
22: end for i2
33
23: # 0;1;????????????
24: ??????????? c ?????
25: ???? (3.2)??????? a ?????
26: ?????????Km(m = 1; : : : ;M)?????
27: ???? (3.5)?????A ????










30: ???? xi(i = 1; : : : ; N)????????????????
fy(x) = w(x; y)  (x); (y = 0; 1)
???? zt(t = 1; : : : ; T )?????
31: for t = 1 to T do
32: endag = true
33: if w(zt; y)  (x) > 1 then
34: endag = false
35: ???? km(zt) = [k(zt;x1); : : : ; k(zt;xN )]T ; (m = 1; : : : ;M)????






















38: if endag==ture then
39: i3 ????? For?????
40: end if
41: end for i3
42: if 0;1;;????? then
43: ???????????????
44: end if




?????? ????????????? [22, 23]???????? 2?????????????
????UCI Machine Learning Repository?DELVE Datasets??? STATLOG???????
??????????? 13 ????????? \banana", \breast-cancer", \diabetes",\are-




??? ????????????? IBM?? CPLEX???? [24]?
????? ?????????RBF???? (3.16)?????????????? ????
??????
log10  2 f 2:0; 1:9; : : : ; 2:0g (4.1)
????????????????????????????????? m; (m = 1; : : : ;M)?
log10 m 2 f 2:0; 1:8; 1:6; : : : ; 2:0g (4.2)
?????3.1.1-3.2.1????????????????????? ????
log10  2 f 2:0; 1:9; : : : ; 2:0g (4.3)
???????3.1.3-3.2.3????????????????????? ??????????
????????  ? [25]???????  = 0:9????? ?









???? ????? ?????? ??? ???????
Banana 400 4900 2 100
Breast-cancer 200 77 9 100
Diabetis 268 300 8 100
Flare-Solar 666 400 9 100
German 700 300 20 100
Heart 170 100 13 100
Image 1300 1010 18 20
Ringnorm 400 7000 20 100
Splice 1000 2175 60 20
Thyroid 140 75 5 100
Titanic 150 2051 3 100
Twonorm 400 7000 20 100
Waveform 400 4600 21 100
????????????????????????? 4.3?????????????????
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?????? \banana", \titanic" ????????????????\titanic"????????
??????????? 15%???????????????????????????????
??????????\breast-cancer", \diabetis", \german"?\titanic", \twonorm",\waveform"
?????????????????????? 5%??????????????
? 4.2: ?? 1????????????????????????????????
???? ???? ?????????????
MAPLP KDE G DoG KDE G DoG
???? log10  log10  log10  log10  log10  log10  log10  log10  log10  log10  log10 
Banana 0.5 1.0 -0.7 -0.7 -1.4 0.6 1.0 -0.8 -0.7 -1.4 0.6
Breast-cancer -0.6 -0.5 -0.7 -0.8 -1.0 0.1 -0.5 -0.7 -0.8 -1.0 0.1
Diabetis -0.3 -0.4 -0.5 -0.5 -0.8 0.2 -0.4 -0.5 -0.5 -0.8 0.2
Flare-Solar 0.0 0.0 -0.6 0.2 -1.3 1.0 0.0 -0.6 0.2 -1.3 1.0
German -0.5 -1.0 -0.5 -1.0 -1.5 0.1 -1.0 -0.5 -1.0 -1.5 0.1
Heart -0.8 -1.0 -0.4 0.3 0.2 0.1 -1.0 0.6 0.3 0.2 0.1
Image 1.0 0.5 -1.5 0.1 -1.4 0.2 0.5 -1.5 -0.8 -0.4 0.1
Ringnorm -1.0 -0.7 -1.1 -0.8 -1.6 0.3 -0.7 -2.0 -0.8 -0.7 0.2
Splice 1.0 -1.3 -0.5 -1.4 -1.5 0.1 -1.4 -2.0 -1.4 -1.5 0.1
Thyroid 0.9 1.0 -1.5 0.4 0.3 0.1 0.4 -1.0 0.4 0.6 0.2
Titanic -0.5 -0.2 -0.3 2.0 -0.9 0.4 0.0 -0.4 2.0 -0.5 0.1
Twonorm -1.2 -0.5 -0.7 -0.8 -2.0 0.3 -1.4 -1.9 -0.8 -2.0 0.3
Waveform -0.7 -0.7 -0.5 -1.2 -1.5 0.1 -0.6 -2.0 -1.2 -1.5 0.1
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? 4.3: ?? 1?????????????????????? [%]?????
???? ???? ?????????????
???? MAPLP KDE G DoG KDE G DoG
Banana 89.2  0.6 89.1  0.5 57.4  2.3 53.7  5.0 89.2  0.5 55.8  2.8 51.3  5.7
Breast-cancer 74.4  4.2 73.5  4.2 74.2  4.2 74.1  4.5 73.5  4.2 64.5  4.9 63.7  4.5
Diabetis 75.3  1.7 75.8  1.7 75.3  1.7 73.3  2.2 75.8  1.7 72.5  2.3 64.6  3.8
Flare-Solar 64.7  1.9 65.9  1.8 63.9  2.2 61.2  4.0 65.9  1.8 62.8  2.1 60.5  4.4
German 74.7  2.4 74.8  2.2 74.1  2.3 72.2  2.2 74.8  2.2 66.9  3.2 68.6  3.8
Heart 82.5  3.9 82.0  3.8 80.9  3.8 79.5  4.0 78.8  4.4 81.4  3.8 80.7  4.2
Image 96.2  0.5 96.5  0.6 78.4  2.4 74.9  6.3 96.5  0.6 76.7  2.3 76.0  3.2
Ringnorm 81.2  3.3 89.3  1.4 79.9  3.9 72.6  1.7 89.4  1.4 80.9  2.2 73.9  6.9
Splice 75.0  0.8 85.3  1.0 80.8  1.5 83.3  1.4 80.5  1.6 81.1  1.7 83.2  1.4
Thyroid 95.3  2.3 95.7  2.2 92.4  3.1 88.5  3.0 95.6  2.2 87.8  3.7 75.4  5.0
Titanic 76.4  1.4 77.0  1.8 74.1  3.7 52.6  12.2 76.8  1.7 75.2  3.0 55.8  15.2
Twonorm 97.4  0.2 97.1  0.2 97.3  0.3 97.0  0.4 97.1  0.3 97.3  0.2 96.5  1.2
Waveform 88.6  1.2 89.7  0.4 85.6  1.7 83.6  4.0 88.9  0.8 83.1  1.6 81.4  2.0
# of bold 3 9 0 0 6 0 0
# of under line 1 1 1 0 3 1 1
? 4.4: ?? 1?????????? Nemenyi?? (????  = 0:05)???
???? ???? ????? ??
MAPLP KDE G DoG KDE G DoG # \1" # \-1"
???? MAPLP | 0 0 1 0 0 1 2 0
KDE 0 | 0 1 0 1 1 3 0
???? G 0 0 | 0 0 0 0 0 0
DoG -1 -1 0 | -1 0 0 0 3
KDE 0 0 0 1 | 0 1 2 0
????? G 0 -1 0 0 0 | 0 0 1
DoG -1 -1 0 0 -1 0 | 0 3
???? 2.8 2.0 3.9 5.4 2.8 4.8 6.2 |
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? 4.5: ?? 2??????????????????????????????
???? ?????????????
KDE DoG KDE DoG
???? log10  log10  log10  log10 
Banana 0.6 0.6 -2.0 1.0
Breast-cancer 0.2 0.5 -1.4 0.3
Diabetis 0.5 0.4 0.5 0.4
Flare-Solar 0.3 0.3 1.5 0.3
German 0.1 0.3 -0.8 0.2
Heart 0.2 0.3 -1.0 0.3
Image 0.1 0.3 -1.3 0.3
Ringnorm 0.1 0.3 -0.2 0.3
Splice -0.1 0.1 -0.4 0.1
Thyroid 1.3 0.1 -0.5 0.1
Titanic -1.5 0.5 -1.1 0.5
Twonorm 0.0 0.2 -1.4 0.2
Waveform 0.3 0.3 -0.3 0.3
? 4.6: ?? 2????????????????????????? [%]?????
???? ???? ?????????????
???? MAPLP KDE G DoG KDE G DoG
Banana 89.2  0.6 52.6  4.4 55.2  2.0 54.1  3.9 65.2  10.6 55.2  2.0 47.6  4.1
Breast-cancer 74.4  4.2 72.0  4.3 71.2  4.5 62.2  7.7 69.5  6.5 71.2  4.5 72.2  4.5
Diabetis 75.3  1.7 73.9  2.2 65.2  2.2 72.7  2.2 58.1  14.9 65.2  2.2 72.7  2.2
Flare-Solar 64.7  1.9 62.4  5.1 55.3  1.8 58.7  6.3 54.2  3.5 55.3  1.8 58.7  6.3
German 74.7  2.4 71.3  2.6 70.2  2.0 70.3  2.7 65.1  11.9 70.2  2.0 72.3  1.9
Heart 82.5  3.9 78.2  4.4 65.0  9.5 77.6  4.2 55.3  11.4 65.0  9.5 77.6  4.2
Image 96.2  0.5 72.8  1.4 69.4  2.4 75.3  1.5 70.3  2.9 69.4  2.4 75.2  1.5
Ringnorm 81.2  3.3 74.1  1.5 52.1  1.7 72.5  2.3 65.4  12.7 52.1  1.7 72.5  2.3
Splice 75.0  0.8 79.3  1.9 63.2  7.4 79.3  1.7 58.0  10.4 63.2  7.4 79.3  1.7
Thyroid 95.3  2.3 66.5  18.1 75.0  4.1 74.9  4.4 75.4  5.2 75.0  4.1 74.9  4.4
Titanic 76.4  1.4 70.8  3.4 69.7  3.0 68.0  1.8 69.1  11.5 69.7  3.0 64.4  9.2
Twonorm 97.4  0.2 97.3  0.3 87.5  8.7 97.0  0.5 78.8  16.5 87.5  8.7 97.0  0.5
Waveform 88.6  1.2 86.5  0.8 70.1  3.2 82.5  1.7 67.9  5.0 70.1  3.2 82.5  1.7
# of bold 12 0 0 1 0 0 1
# of under line 0 7 0 1 2 0 2
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? 4.7: ?? 2?????????? Nemenyi?? (????  = 0:05)???
???? ???? ????? ??
MAPLP KDE G DoG KDE G DoG # \1" # \-1"
???? MAPLP | 0 1 1 1 1 1 5 0
KDE 0 | 0 0 1 0 0 1 0
???? G -1 0 | 0 0 0 0 0 1
DoG -1 0 0 | 0 0 0 0 1
KDE -1 -1 0 0 | 0 0 0 2
????? G -1 0 0 0 0 | 0 0 1
DoG -1 0 0 0 0 0 | 0 1
???? 1.2 3.1 5.0 4.0 5.7 5.2 3.7 |
? 4.8: ????????????? 1?????????????????? 2???????
???? ?????????????
???? KDE G DoG KDE G DoG
Banana -36.4 -2.1 0.4 -24.0 -0.5 -3.7
Breast-cancer -1.5 -3.0 -11.9 -4.0 6.7 8.4
Diabetis -1.9 -10.1 -0.6 -17.7 -7.3 8.2
Flare-Solar -3.5 -8.6 -2.5 -11.7 -7.6 -1.7
German -3.5 -3.9 -1.9 -9.7 3.3 3.7
Heart -3.8 -15.9 -1.8 -23.6 -16.4 -3.1
Image -23.8 -9.0 0.4 -26.2 -7.4 -0.8
Ringnorm -15.2 -27.8 -0.1 -24.0 -28.8 -1.5
Splice -6.0 -17.7 -4.0 -22.5 -17.9 -3.9
Thyroid -29.2 -17.4 -13.6 -20.2 -12.8 -0.5
Titanic -6.2 -4.4 15.4 -7.6 -5.5 8.6
Twonorm 0.2 -9.9 0.0 -18.3 -9.9 0.5
Waveform -3.2 -15.5 -1.1 -21.0 -13.0 1.1
# of di.  0:0 1 0 3 0 2 6
# of di.   5:0 7 4 11 1 3 13
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???? MAPLP KDE G DoG KDE G DoG
Banana 89.2  0.6 52.6  4.4 55.2  2.0 54.1  3.9 89.1  0.5 56.4  2.5 53.7  4.9
Breast-cancer 74.4  4.2 72.0  4.3 71.2  4.5 62.2  7.7 73.7  4.2 74.2  4.2 74.1  4.5
Diabetis 75.3  1.7 73.9  2.2 65.2  2.2 72.7  2.2 75.8  1.7 75.6  1.8 73.3  2.2
Flare-Solar 64.7  1.9 62.4  5.1 55.3  1.8 58.7  6.3 65.9  1.8 64.0  2.4 59.5  4.4
German 74.7  2.4 71.3  2.6 70.2  2.0 70.3  2.7 74.8  2.2 74.1  2.3 71.4  2.1
Heart 82.5  3.9 78.2  4.4 65.0  9.5 77.6  4.2 82.0  3.8 80.4  3.4 79.3  4.4
Image 96.2  0.5 72.8  1.4 69.4  2.4 75.3  1.5 96.4  0.7 77.4  2.4 75.0  5.9
Ringnorm 81.2  3.3 74.1  1.5 52.1  1.7 72.5  2.3 88.8  1.6 79.9  3.9 67.5  8.1
Splice 75.0  0.8 79.3  1.9 63.2  7.4 79.3  1.7 82.5  1.4 80.8  1.5 80.9  1.5
Thyroid 95.3  2.3 66.5  18.1 75.0  4.1 74.9  4.4 95.7  2.2 92.4  3.1 88.4  3.1
Titanic 76.4  1.4 70.8  3.4 69.7  3.0 68.0  1.8 76.9  2.0 74.1  3.7 70.1  9.0
Twonorm 97.4  0.2 97.3  0.3 87.5  8.7 97.0  0.5 97.3  0.2 97.3  0.3 97.0  0.4
Waveform 88.6  1.2 86.5  0.8 70.1  3.2 82.5  1.7 89.0  0.6 85.6  1.7 79.2  5.2
# of bold 4 0 0 0 9 0 0
# of under line 6 0 0 0 3 2 1
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? 4.1: ????????????????? (???????????????????????)
43
? 4.2: ????????????????? (???????????????????????)
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0;j  0; (j = 0; : : : ; N) (5.1)
1;j  0; (j = 0; : : : ; N) (5.2)








0;jk(xi;xj)  0; (i = 1; : : : ; N) (5.4)
NX
j=1
1;jk(xi;xj)  0; (i = 1; : : : ; N) (5.5)
NX
j=1
jk(xi;xj)  0; (i = 1; : : : ; N) (5.6)
???????????????????????? w(x; y)??????? (x)????
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